Glucocorticoids and the renal Na-H antiporter: role in respiratory acidosis.
We examined the role of glucocorticoids in the activity of the renal brush border Na-H antiporter under baseline conditions (5% CO2 gassing) and during respiratory acidosis (10% CO2 gassing) in cultured monolayers of a proximal tubule suspension (primary cultures of the proximal tubule). Primary cultures of the proximal tubule showed an adaptive increase in renal brush border Na-H antiporter activity in response to respiratory acidosis in presence but not in the absence of physiologic concentrations of hydrocortisone in the medium. The effect of hydrocortisone to increase the activity of the renal brush border Na-H antiporter in respiratory acidosis could also be elicited by dexamethasone. Deletion of hydrocortisone from the medium also impaired the baseline activity of the Na-H antiporter. The effect of hydrocortisone to increase the activity of the Na-H antiporter under baseline conditions and during respiratory acidosis was elicited by physiologic concentrations of the hormone and 100-fold increase in concentration did not further increase the activity of the Na-H antiporter. These results demonstrate that the presence of physiologic concentrations of glucocorticoids are necessary for the baseline activity of the renal brush border Na-H antiporter and its adaptive increase in response to respiratory acidosis.